E-cadherin contributes to the bystander effect of TK/GCV suicide therapy and enhances its antitumoral activity in pancreatic cancer models.
The thymidine kinase/ganciclovir (TK/GCV) cancer gene therapy approach is based on inducing GCV metabolite cytotoxicity in tumor cells expressing the herpes simplex virus TK gene and exposed to GCV. A bystander effect, mediated by gap junctions, accounts for the transfer of toxic metabolites from TK-expressing cells to neighboring cells. It has been proposed that E-cadherin participates in the formation and function of such gap junctions. In this study we investigate the influence of E-cadherin on TK/GCV suicide therapy with a panel of cellular and in vivo models of pancreatic ductal adenocarcinoma. We observed a strong correlation of E-cadherin expression and the TK/GCV bystander effect, associated with the modulation of gap junction communication and connexin expression or localization. Importantly, the co-expression of TK and E-cadherin genes in the adenoviral vector AdTat8TKIE improved TK/GCV cytotoxicity and triggered a potent antitumoral effect, superior to standard AdTat8TK/GCV in MIAPaCa-2 xenografts. The increased expression of E-cadherin resulted in the reduction of the bcl-2 content. Interestingly, the knockdown of bcl-2 sensitized cells to TK/GCV. Thus, we propose that by restoring E-cadherin in pancreatic tumor cells we will improve TK/GCV therapy, both by enhancing the bystander effect and by facilitating the induction of apoptosis.